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ABSTRACT: 

j PROBLEM TO BE SOLVED: To form a desired recording mark and to obtain a 
good reproducing characteristic by forming a recording film having a 

' prescribed film thickness on an information track without substantially 
depositing the recording film on each inclined part having a nonparallel 
surface to the surface of an information track on a substrate. 

SOLUTION: A land part having a flat surface parallel to the surface of 
the substrate is formed between grooves in the substrate surface, and 
this land part is used for the information track. The inclined part that 
is nonparallel to the substrate surface is formed on either side of the 
information track, and a recording layer consisting of a magneto-optical 
recording material and a phase changing recording material, etc., is 
laminated on the substrate surface. Almost no recording film or an 
extremely different characteristic film from the recording film on the 
information track is stuck to the inclined part on either side of the 
information track. Consequently, even when recording is performed on the 
information track beyond both its sides to the inclined parts, the 
inclined parts are not substantially recorded, and hence the width of the 
mark to be formed is limited to the area of the information track. 
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«) ©At^SlJSSC^OISCWS^^^KSPilSlDK: 
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[oo50]x,f> rnmb. ur«. x ? y©# 

X£ffit>£ 'J 7 d'T 1 7V *>x 7? >y^#S©7' 

[005 1 ] CHteW2] *OU-7"©tf?**i .1 u 
tbtcimm&mi ttzH&om&m^tc. TbFeCo 

IfiJKSt© A r#*E* O.lPa, * h ^©fSA 
'<7-*l 5 0 0W4U JiJI#2 0 nm£&SJ:5K: 

[0052] C<D^zf)VX\t. fflg©flSI4SP©g«St 
ffi{C*fTS<i£tf$K*5Ai* < . £tc7bFeCd®l&m 

-^>y4tfb^c<-cfc. <SI4SBK:ttt2iaS#<ia>l/*> 

[0053] t ©■?> 7\>H&§|J6{a| 1 i^©^!*-CS 
ffiO/cit*.. 0f5£©y 

tc. 

[0054] [mmW3] m&mtcto^x. &&(ci$ 
lif* A 1 l£IgJI 1 0 0 n mSK«:(SIiUc&. J5IS 

<t*) A lJI#mJI 5 0 n mIKK fri^TX 9 

/t. C©x^?->y{Cj;»)iai4S|5K:*jWiAl^«^ 

KBssn. airK:^jiitfcSiN®*ig5aii//c. % 

>*i£K:J:r>t©SiNJI*|&£l,ft:. C©&m. ffift 
$»feffl-C«. c©l2^M*!B)aWK:^*tt-rK:. Kfc 

ttr if ffi b fc t c 5 . mmm i i mcoaubPBfc e> n 

[0 05 5] *SeS^©*j4«. x?*>y:/a-fe*# 
mhvr>v H8B©faiiyi£it«77X7fc:l®;*&i,>fc 
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¥&ffiM4mJV ©tSfcfig&tct? 5 d*f?©**®©® 
^7-DH2^©*-Cii!ffig{CtgrSC<t^-C 

[0056] ftfc. c©if>7;i/tt. tfg&SBtcfoo-cG; 
SS<buttS6BfS®jm*3*at:i>S©-c. c©gp^ 

10 [0057] HJfiW2(C*5l>r. TbFeC 

#2 Qnmi&SS-CJSIgLfc. ffettSU&fll 2 <!: RttCC 

brvyfiWmvtc. coxlKLXimbtc-f^ 
7;W*HSS«?ai 4|^fil©^-C»ffiL/i:4C5. *J60) 
1 4|5I^©JS!l**5|S«)6tifc. 
[0058] #{C. *?»!*$H¥6-2 9 0 4 9 6tC 

2 . *j j: cf® 3 ©s&ttJi s nr c » z>m$&m 

«ttKfr6ft9. »2©«14JB«. ^l©i»ttJS*J<fci>' 

^3 <Dwm& <o i** i;-tue©fi(,>attM«>6«c 
o. #3©88tt»»£fi»{m*>e>&-9-ci>s. »i© 
sBMtHtcB. 02©iii^ii©«^siJ-e+^';-aa*s 

30 r4>J:c>. 

[0059] [H*I0!1 5 ] l©6W 1 -Cffll»fc«R±fc, 

C/Gd.Tb.Fe.Co.Cr©^^-^^ h Itf 
aoS^^SS^^y-KlS^Lfca. 1 x l 0'P a 

[0060] XSSfSt* t//c$ $ A r#X4 -f 
rtfC^AL. S««rliK3-tf!5:^6SiNl*9 0n 
40 m, ^l©a8tt®4l/rGdFeCHS%3 0 nm. ^2 
<D®.&m tbX TbFeC mil Onm. ^3©63tt® 
ibrTbFeCoCr®?r8 0nmm. >>C«:SiN^*6 
Onmrnffi'Mio/c. 

[0 06 1] CCt?. Sl614^Xi(yrCF 4 «:^Al/ 
Xvx 9 ? > ^ffitc J: 0 S i #MV 3 0 n mfi 
gtc^^S-Cx-y^^^Lfc. C©X7?>^«:J:»)M 

Ozi^X^A b X 75 Xvx » ^ > i/ffifc «t 0 C © 
so 8P#©!jB14JI£l&feLfc. g»CCi55^®«t^S®iO-C 
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All£4 0nm)jfl^L>fc, 

[0 06 2] SiNl^imcBArtfXtCjjnATN.tf 

[0063] &88tt/IB. #>-y> hKfJA-rS-'W 
-©ffifHrfUlg-fSciKJ:'). ±xffifr®immrj: 

+3. y -iastJ. m i ©uttJia* 2 i o -c. m 2 ©sat* io 

JB#16 0*C. m3©&Ml#2 9 0*CK:&.5J:5K:. 
Co*$<fctfC r©S5lJDfi£§Sgl/fc. 

[0064] jgffliaga^©sa«:fcur . m i ©sag 

■©ttttftttftttl OOOefiTF. »3©»tt/l©!»l$ 
!nHB#tt2 0kOefcLtC*S. C©? 1 -* X*£g2^ 

* >/i-*> 68* 0 tti L, r RB±(C U V Ml i 3 - h b 
tc 

[006 5] ttBJIOIIfft. SiNS*3 

Onm, AlJ14 4 0nm»XfiSML/. i?*>y*fT 
tottfr-sfctttt. HIS0I5 iP«©-y->7'Jb ; 5:f / Pi{t 20 
ft:. 

[0066] C<D£5l,CLXimUc&?yzf)\,Z, 1/ 
-If-i&B 6 8 0 n m -ft® U> XN A 0 . 5 5 ©jfr?^ 

* Kfcfco F9-f TlSWC-fe » H. 7.5 -CI3K3 
tt. ¥&3 1 .8mm©tfflTrae»tt©i!©&fTfco 
ft;. 

[006 7] SttSOJiSl^f KKJ:*). »#*7.5 
MHz-C*Bl/tt*6. SBflW©DCU— !f-*MWb 

■c. v-i»go . i um©a*)jii/^i'->*iaif^s 

Gflklfc. 30 
[006 8] C©<I# ; Sr«^7-2 .5mW-CS4 
U C/N©fB&^9H$#tt*&tf>^MCOl>Tlt 
©L-fc&JUfc. 04&C^?. CCTiJ, If©lK-A 

[006 9]H4a»69I6*»ttJ:$«:. faw»5©?> 
7VI/B, 8E^7-*4mWgafeLh«CUft:«!:*. it© 
^2©-y->'7 , JHC]t'<r t C/N*J5dB«±InI±C 
ft:. 

[0070] HJfiW 5 ©■!>■> ^Ki. BfS©^<9-eU: 40 

KO«»K8a»W3RfiE'tt1*. EM H » » * ±©lffl&©8 
TSCitftT?**. t©fc«>. ie»h5?*±©5Bg* 

[007 1 ] cftfcttu tt®ff)2©-y->^;i/-c{i > 13 
Sh7-; d» i*©Mfflll©M»SBK:*ft:*iS^-CiE^© 
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!S83Z©ffliJgi5{cfiftS*s??au. E» h 9 » f±©«a 

©sss^iwspofias^utrji^orfflc-c^saKi 

±©8BS£iSS$Jl2K: i:-5t h v ? *#|6lK:#:tt3tfS 
i*K. *©8H^*^*t^3tf5tfr8l*. 

6. 

[0072] ±«©»*tt. m 1 ©aattitcsbss* 

[0073] JOUMft*S*'C. 
*>60.0 5um*-C©»0)Sl/^*->*»liaSSffi 
ftLfc. £©*§*. JOIW5©*>^B. 
0 .0 5 u m*r»<*->*WC#A:*'. ttttffl 
2©-y->7*;U-C« t 0 .0 8 umWT©"7-i'fi - C«iS 

K*i->*y>^L/-ci/Si<K B»><*->#a4/<,£» 

1ST ft:. 

[0 0 7 4] ftfc. $M*|1©J0&&BNS<C. SJ»f- 
v-y>©**3^>. 0t£©^? £-"?-5;>©f#6ft 

BttKoi»rt. SOW* 5 ©?:/:/*». j±«W2©-y- 
>7;l/fc#l,T^&flbft#iSafc*ift:. 
[0 075] [3SS046 ] «MI©WKSrtt*WI¥8 
-290496 K^3ftTl>5fB»«WCfifflLfc0fl 

91. J*2 k *3©KCUIA>fl&cmi3lvCiaSIB 
14£JBM£ffll>S. mi ©63141 B. @ffiSSifi^©a 

3 ©fiBEttl J: »)*> + » 'J -SS©fil >S3ttie^ 6 & 
0. lll3©llttJI»aKflBfUI«>6iQ(->rc»S. mi© 
ttttatc«JH2 ©BSttJKM(oNlJSflir t » «; -MWMB 

[0 07 6] W-^©t?ni .Odin, (gg 
3)*0.2ym<bl/. y;U-5 r fffl©7>KSP4^l'- 
^gp©JSfflWi«c. *n*ti0 .4 3 Mmtg©£K$9 
{cWftVffi*** * 7 9 » h C©-7> K4 

9fr--fb ©H©««SB©Sfi*ffi{C3^r •SMI4ftS* s 
*5j7 0* {C«cSJ:^K:fiS^0teiIS8 6mm©««*. 
0 7 ©g|5£EIC<:^T <t 5 «C tf- AX A ? *£g© 

£grt£IiJjiX£g:5.0xi 0"'Torr(6.6 5xl 

0-Pa) «T«CHa»f«l/ft:«. JK»»**l/fc** 
J/ynl/ir-y? hKSJR^^T^^-f 

1 x 1 O-'Torr (0 .0 1 3 3 Pa) ©l&ff 
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I <fcO. ft5 0cmTM. 3l$$tX££©6ftl,>-e 

f-y? F£g*T&^Ji©ti}ii^&*>6ft*££* 

[0077] $$l<Dm&mtbX, GdFeCoCrfS£3 
Onm, ^2©J814®iL/T. TbFeCrH£ 1 0 n 
m, m3<DfmStbX, TbFeCoCrif£8 0nra<!: 

SiNH£8 0nmf£KLfc. JJHUVK. ?>F«Jb 

ftS<fc5fcCo*^tfCr<OS£fJ3gL. *»'J-iia 

«. m i oettjw 2 1 o -a i&©iaffii# 1 2 0 -c. 

»3<W8ttJB#>2 0 0"CHSift*J:5K:BB£l,fc. * 

[007 8] [tWW3] -f*>tr-A*/<»*fl*J| 

BE^0.3Pa. F -StSRfl&Siift 1 8cmT. 

[007 9] C<D£5lCLX<'EHL-tc&?>-7fr$:U- 
tf 8 Onrn. *f1J»U>XNA0 .5 5©*^ 
» F£8FOK-7-C/SSHK:-fe* hi/. 7.5Hz©-£ 
J§J8r-(l&3tt. ¥&3 1 mm<DQSV$&&moffl%. 
Zfi-jtc. JM&mft'v v K{Cj:"PSailf47 .5MHz 
XKMOKWli. 9>K±KE»«K:DCU-!f-ftJBl 

gtsiB& i/ it. c omzm* 9-2.5 m wc»£ 

I/, C/N©IB^^ -I 7-ffi??t4?r#-^>7 , ;l/Ko^-CJt 

«bfc. cent a*©ie-A#**r»«u s 

[008 0] 165601 6 ©1f>:7rt'rtt < iB»/"«7-£4 
mWfcLkCCLfciS. Jt?$W3 ©•y>7VbCCj:t^rC/ 
N*i5dBW±(Sj±l//c. IQ&flie©-*:^^ SrS 

^•7-«±©i3»/<7-*jnwi/r. ssm F 9 v ft* 
®mmom®icsiLtfimx-&m<otiai&mz%& 
tna, mmvtu 9 kwmnc t>&'j>®wm vxm 
ttJi*i5n^o x l t *> *». mom t job i/ xmrntw 
nK.n<tt&it*>. mmxomtmm&itiimxs & 
©t\ ®B.<D&mt<c®a#&&ii-r. §m f v *> *±© 
Mk<mw*% , mK.5m\jX^z>w&t. Lxum-?- 

[0 08 1 ] c*uc*fL--c. tbSt^©-^^-^*. 
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®m\-vv>>t ^(DMmomu^mxi^mom 

imowutmgmftEL . teis f 5 ? t>±.vm®. 
®wmfimm>w&zft{sxmifi'3xw\itcim.t lx 
c©fc* t fa® f *±© 

JC. ^©^8ll^*siaK4^$iiS^lSl!{i>. 

^s-B-s^isi^tcfco-r^ aaii^iii©uM3^<b-r 

10 C/Ntt*«< ft*. ±a©fe*W7>K±{cia^L/. 

[0082] ±<mnmz. m 1 ssffii ccii8fc*»£B$ 
<mmv tow. zh&*miKKmz<omm<Dim 

0 1 MmgStC0.0 5ym*-C©l!iyiIL>'>'*-> ; £: 
tt*5HEftt/fc. C©*SH. XJfc0!f6<D?>7*tt. 
20 •7-i'S0.0 5ium*'CIB»^ , f->»5iS-C^fc 
OMmoV-yf^Xit, 0.0 8 /*m«T©-7- 
i'SrmK^^ a yyi>bXL&i<>> iEfl^t 
®x% ts.ip ~>ic. ft*j. y^j»-v-^>©^:#$^ 

our. Hte^l6©f->7 , Jl'«J:bfj^I3©^>^;l'K:St 

or+^ft jstrm*s* z c t w®it> btitc. 
[0083] [mm. mm4] mmmeios^ 

#H¥2-2 40 84 5te^$ft-a>S<k5ftSB 
30 &MmmXTbFeCoH^fj:K), fi8ttJi©^3^2 
5nmt, SlNHOifcraWHiLTTASJi*** 
<SXttAIBMN«£ l/WKW*. I66SW6 ilU^ftSlag 

iben0i3 ira»Kgf*©vy* h a>zji? zmzm* 
xy-y7j\<nmLtc. 

[0 084] Ctl6©if>'/;l' i £U--!f-iSfi6 80 n 
m. mtuyXNAO .5 5©*^v K*J*oF5-{ 
T'iSBtCHz 7hU 5 .0 H z©-5£^auriali£$-l*. 
7>F±«C h^-y^^W-'-K^^W. *S3 0mmO 
40 ttg-Cie»#tt©S'IS«rtfo/c. IBiS^V7X!8ff*3 
00 0etb> im>iV-Z%*.X. (1-7) RLL 

t. nT©ifi©®#«i:*fL/-C (n-1) T©H©U— !f 
-^;^*MW-r6«fc^{cb/£i 0 i'O vi'^«?B!«2 5 
MHzib. SSv-^g*50 .7 5 umlCtd^^K. 
btc. C<D7l<?&fmZK&>*0-- 1 .5mWT?B£ 

or 2 «i<b ur . 4%±*j o x » ^© > * wou*a« 
50 ^tfc. -eor. t^x<nf-^>^-^vcMrth\ 0 
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tc. 

[0085] mmmvitm^&&>i v-mmv+ ft* 

±%%<DVvZ — 7-i>>#f#6ftfc©K:*tU tt$$0« 

v- win? zyimzm^tc. *r?>F±{c 

y±{C b ? v*><fV--#ifrVX DC U— Jf-*flSH 

ru^;u^giJ5£Lfc„ c©4t©+-f'J7U^;i'©fiJW 
U^;l^e>©^(t©. R8-f£y;l'--y±rMlfUcD 

•9->^;l/«lt$^4©^>^<!:th®Lr > 
*-v-yx»*n;*7-f F/*a;WU-X KSh 

[0086] [ m&W8 ] mmm icmzmztMzm 

i»#©ttto9CC\ g$mtt<SSJB4LTZnS-SiCv 12 
Mi/Si UrGeSbTe. E&JB4 l/T AufcJBOfctB^t 

•t^y^fi^Uc. n«&W7 &n«i(c -ryssrc 

X K8£h??*a>6©?ax h-*Koi,>-Cfcfi£3fc© 

[008 7] HSfiW6{C*5t,>r. 
-AX'<9*ttteWt'C. EI8KmTJ:5&«£*©-?y 

* h u > x y 9&Btctt?ft UMfcKtt . ttefc©-? y 

* hOXrC? ir-Cli&m-Ct^^ofcHJS^e 4WC 

gs©E^j xummmic l team*, mmm 6 1 mm* 
yy-fbzmkuc m-mmtcx, r&jRsti-a* 

yzrbzmmwGtmwji-mx&mhtcttb. mm 

[0088] immmi o) ssawe «:*$(,>*. 
e-AX^^gtcttjt-c. @9tc7jrf <fc sfcav^- 
^si^vy^hcox^a^g©*-^ his 

tt*^y-©HI(Ctttf. 3';^-f©7^^fl-lt (13 
□^©SS/iaP©^) 2 4U Z>i?S>Ej]ZQ . 
lPai WdBi, IHS&0I6 4PM$&gfi±K:|5Mai& 
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SSSJfcW 1/ tc $><DXW&K.m.ltZ '< ? ^Eti^AW 
-rSJr^KEaSfl, rftJK3tXTt>**ffl Eldim Inc. 

tt©Ai*A3 '^-mffli^c ims. C© 
<fc 5 fc b x fpss § n/cif > y* 6 4 m®Kum 

TSiUiC5, *Jfi«6 4^4ja**S*6*l 
fc. &*$. C<D3')S-$*:mmm6lcftmi>Xi>J: 

[0 08 9] [luswi i ] mmweicte^x. j*> 
F3^b4, y-y* h4Sfi<Dinici»t. a-?, ss 

(CRF-'WTX £EPflH L/ctKSS? 0 . 3 P a ©E#r X 

*v $?z>mk*m^tcx\m, iSMMW6iisj8&s« 

/c c©«fc^«:Lt:^$J!i/^>y^*lliS««l6 4iB]a 
^*S-CSffliL/c4C5 v H»W6ig|^J5t«l**S» 

[0090] [J9km2]fafeff8tcbk>'c. -f^> 

*v-F*-y?h =&fflt,»/c* a -* v- K v y * h a 

mmmmimzfcfcucvy-ifrmwkbtc. c 

©J: J >{ci / r^$i!l/y£^>yji'=&IUfi{ai6 4l5l«&*ffi 
■CfFiiU/c4C5 t HSfi^6 4|5I^jaim«Ja!»6*l 

[0 09 1 ] [XMlMl 3] $mmQK.is^X. 
V-AZ'iviimicRZ.X. Ell 2(C7j*-f.£ h 

•j*>x-?*m.*tc** v *mc* wmvtcmix m 

zmmzfcfcLtcv^zfhzmskLtc. coa^i.cbx 
imbtcy>-7)izmMM6tmwj:m;xwmLttt 

^©^fiXffl©Sl5^X4Lr^^*Jffll,^n-5. 
- F y^ Xv^ffiSfcSSfCilftS ^fcai){c y^ X 

[0 09 2] [Utet^Il 4] HJ6^l6{C*Jl>r t 

h 4«ffiraffi(»*tt5 c mTHftEWO . 1 P a 4fc 

-si^K^y* ho>©-vy^ v hs^KL/ciiyi- 

!&Ltcri>-7)l*ftmLtc. 0 . 1 P a <Cistt*¥#B 
StfS«SI J:0W6 .7 cmr&i. COi^KLr 
f^S«Lfc-9->y;HI:^ifi0!l6 4|Sl«/i^-CifffiL/c4 
HJS«l6 4PIIS!tt5S!i^»i|2Ji)P,n/c. CCTIO 

»it>Ft[fii4tJSfiiti,i:>4y-yy f*^iii«i±(c*s 
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[0 09 3] [W&Wl 5] USSWlTKfe^t:. 

Scfc^tcvy^. |-0>07n5 h*3fc*JtCl,fcfc(0- 
fit. *IS«6iH«ft«RJ:K:BI«ac*«SB»H*Ji5 

«B4PI*WMW«Bl66iifc. 10 
[0094] 

JRtt. WlftU--!f--IB*KJ:OI3«MMI*ff9C4<c 

we. a*w»E»'*-*jWf&awtt4tt9. a»«m 
*Mtr at 20 

[0 09 5] #8W©£2©aMltt. #$¥6-2 9 0 

»6fc*»t»r. *M&llltata#&lcJ:9. 
©«tr^^SB©?S^ia^l?SIJ©»Si L 

[0096] ©«*tt«d«K©flg»tt* 

fcoratti*. «fK«e» i fflStftseeiB 30 

i*^-e©ffi©jiiBia^»«^. t- f*- FKiSE 
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[04] C/NaHBfc'ftf-ttffttiflWi^H. 

[05 ] *JMg<DH&*5%-tttSH. 

[06 ] *JW!<Dl!&ICJ: 0ffSiSftfc7> F£ 



[07 ] $06W©HtefflKffll>fc-f*>tf-AXA? $ 

ffi*^rms0. 

[08] *»M©H*W{cffli,>&*^SWUi»*^fflt/fc 
[09] *»W©H*WCCffll,>A:3';->f-dr4*filL/fc 
[010] *»H©IWW«:«i>fc-f *WfcAK^X 
[011] 4AH©Jtllffltcfflt>ft:. *o-#v-F^ 
[012] *»W©WIW«:ffli»ft;i'- F 

[013] ffi3(M)7n h P>X/<? JS(C*J» 

[014] fE*©vy*Fa>;*y<»*ffiKJ:9ft«3 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the method of manufacturing, the Information Storage Division medium [ the both 
sides of the code track of the Information Storage Division medium ] The manufacture method 
of the Information Storage Division medium characterized by forming the record film of 
predetermined film thickness on said code track without making record film deposit on said 
inclination section on the substrate to which it comes to prepare the inclination section which 
has an un-parallel field to this code-track side substantially. 

[Claim 2] It is the manufacture method of the Information Storage Division medium according 
to claim 1 characterized by performing formation of said record film using the membrane 
formation method that the aeolotropism over the substrate side of membrane formation speed 
is big. 

[Claim 3] The manufacture method of the Information Storage Division medium according to 
claim 1 characterized by including the process which removes the record film deposited on 
said inclination section by etching. 

[Claim 4] The manufacture method of the Information Storage Division medium according to 
claim 1 that the tilt angle of said inclination section is characterized by 70 to 90 being a range. 
[Claim 5] The manufacture method of the Information Storage Division medium according to 
claim 2 characterized by controlling the molecule which constitutes the record film which 
evaporated from the evaporation source on the occasion of said membrane formation to enter 
into said code-track side perpendicularly substantially. 

[Claim 6] The manufacture method of the Information Storage Division medium according to 
claim 5 characterized by being the method of arranging so that the method of controlling to 
enter into said code-track side perpendicularly substantially may have said evaporation source 
and the distance ST between substrates shorter than the mean free path L and may intersect a 
substrate perpendicularly to the direction of an evaporation substance style. 
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[Claim 7] The manufacture method of the Information Storage Division medium according to 
claim 5 that the method of controlling to enter into said code-track side perpendicularly 
substantially impresses bias potential to said substrate, makes the substrate surface produce 
uniform electric field, and is characterized by being the method of ionizing an evaporation 
substance style between an evaporation source and a substrate. 

[Claim 8] The manufacture method of the Information Storage Division medium according to 
claim 1 characterized by being the level difference that the leak lump to this regenerative 
signal from the code track contiguous to this code track becomes small when the level 
difference between the code tracks with which said Information Storage Division medium 
adjoins generates the signal recorded on the code track. 

[Claim 9] The manufacture method of the Information Storage Division medium according to 
claim 2 that the process which forms the record film of predetermined film thickness on said 
code track is characterized by being the ion beam spatter method. 

[Claim 10] The manufacture method of the Information Storage Division medium according to 
claim 9 that said ion beam spatter method is characterized by being the quiescence opposite 
sheet spatter method. 

[Claim 11] The manufacture method of the Information Storage Division medium according to 
claim 2 characterized by forming a recording layer at least while the process which forms the 
record film of predetermined film thickness emits electrons on said code track from the electron 
beam source which emits only electrons simultaneously with the magnetron sputtering method. 

[Claim 12] The Information Storage Division medium characterized by creating the Information 
Storage Division medium by the manufacture method according to claim 1 to 1 1. 
[Claim 13] The recording layer in said Information Storage Division medium consists of the 1st 
and 2nd magnetic layers at least, and [ this 1st magnetic layer ] Compared with this 2nd 
magnetic layer, magnetic wall coercive force consists of a big perpendicular magnetization film 
which is the degree of domain wall displacement small relatively [ near the ambient 
temperature ]. It is the Information Storage Division medium by which the 2nd magnetic layer is 
a perpendicular magnetization film, and the 1st magnetic layer and 2nd magnetic layer are the 
Information Storage Division medium combined magnetically, and it is characterized by 
creating this 1st magnetic layer by the manufacture method according to claim 12 at least. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the Information Storage Division medium 
obtained by the manufacture method of the Information Storage Division medium, and this 
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method. 
[0002] 

[Description of the Prior Art] As an Information Storage Division medium which forms record 
film on a substrate, various optical recording media and magnetic-recording media are known. 
High-density-izing is possible for the optical recording medium which is made to correspond to 
change of an optical state detectable with light, and records information, and it is put in 
practical use as an optical disk or an optical card. As change in the optical state where it is 
formed on an optical recording medium, there are existence and deformation of a concavo- 
convex bit and a reflective film, a refractive index change, flux reversal, etc. Among these, flux 
reversal is detected as change of the polarization condition of the reflected light, and is 
detected as change of the amount of reflected lights with other forms. 
[0003] Moreover, in the case of such a photon detection method, in order to lead light to a 
predetermined place at the time of record or reproduction, the mechanism of tracking and a 
focus is adopted. The slot called a guide rail is usually formed on the medium as an element 
which constitutes the structure. This slot is not usually used for record. However, in order to 
become high-density in recent years, recording also on this slot (it being called a group) (it 
being called a land / groove recording method) is proposed as indicated by JP,6-349073,A. In 
this case, the bottom of a groove is a parallel plane to the land surface and the substrate 
surface. The portion which looks at a slot from the side in which the code track is formed, and 
serves as concave is said. Furthermore, [ in order to attain high-density-ization, it is possible to 
make a track pitch small and to plan a narrow track, but ] In that case, as a device for not 
destroying the data of an adjoining truck, making it deep, the level difference, i.e., ******, of the 
land section and a slot, is proposed as indicated by JP.9-161321.A. 
[0004] 

[Problem to be solved by the invention] In the recording mode which makes change of such an 
optical state occur with irradiation heating of a laser beam, the size and form of a change-of- 
state field (recording mark) which are formed are decided by the temperature distribution 
induced on record film by local heating. Since the temperature distribution induced on record 
film are influenced by the thermal diffusion of the direction of a film surface, even when it fixes 
the incidence quantity of heat per unit time and a heating region is moved with constant linear 
velocity, the temperature distribution formed carry out the method of a complicated change by 
the difference in the distance from the field heated migration length and just before. 
[0005] For this reason, if heating operation in which it was made to correspond to information 
simply is performed, the width of the mark formed with an information pattern will be changed. 
Since the timing jitter of mark detection will increase if such a mark sequence is serially read 
by the scan of a light beam, there is a danger that the original information will be correctly 
unreproducible. In order to avoid this problem, the incidence quantity of heat per unit time and 



httn //Hr»Qdpr1 inHI nr.ini an.in/r.pi-hin/fran web cgi eiie?u=htto%3A%2F%2Fdossierl%2Ei... 4/14/06 



JP,10-275369,A(1998) [CLAIM + DETAILED DESCRIPTION] 



Page 4 of 22 



the record compensation method which adjusts heating time etc. according to an information 
pattern are proposed variously, but there is a problem that a record means is complicated in 
this case. 

[0006] Moreover, as shown in drawing 14 (a) and (b) if record film is formed using the 
magnetron sputtering method known conventionally and a medium is produced on the 
substrate which narrowed the interval between code tracks for high-density-izing [ with the 
thermal diffusion which lets the film surface to the truck which adjoins when irradiation heating 
of a laser beam performs record or elimination on the truck concerned pass ] since in general 
uniform record film is formed in the direction of a film surface The problem of the cross light or 
crossing erasion of destroying the information bit saved on the adjoining truck arises. 
[ moreover, application of the method (a land / groove recording method) which also uses the 
guide rail for the servoes of the both sides of a code track as a code track ] As shown in 
drawing 14 (c), the flute width was narrow, and the amount of adhesion of the film to the 
groove bottom section decreased, so that the slot depth became deep, and since the record 
film which has a property equivalent to a land was not able to be formed in a guide rail, there 
was a problem of being difficult. 

[0007] Furthermore, in JP,6-290496,A, this invention person is laminated one by one by the 1st 
magnetic layer, the 2nd magnetic layer, and the 3rd magnetic layer, and [ the 1st magnetic 
layer ] Compared with the 3rd magnetic layer, magnetic wall coercive force is relatively small, 
and the 2nd magnetic layer The magneto-optic-recording medium whose Curie temperature is 
lower than the 1st magnetic layer and 3rd magnetic layer, And the magnetic wall of the 1st 
magnetic layer which exists in the boundary section of a recording mark using this magneto- 
optic-recording medium was moved according to the temperature gradient, and the high- 
density record reproduction method of detecting the flux reversal accompanying this domain 
wall displacement as change of the polarization condition of the reflected light is proposed. In 
this method, it is desirable for the magnetic wall of the front boundary section of a recording 
mark and the magnetic wall of the back boundary section to gain separate independence, and 
to form them, when stabilizing movement of a magnetic wall and raising reproducing 
characteristics. 

[0008] However, since in general uniform record film would be formed in the direction of a film 
surface if record film is formed and this medium is produced on the conventional substrate, it 
was difficult to form a recording mark which the magnetic wall of order has separated 
completely. Thus, the Reason a uniform account chain film is formed in the direction of a film 
surface is for the direction which flies in order to collide with the inert gas atom which they use 
when they will collide mutually by the time the molecule and atom which jumped out of the 
evaporation source reach a substrate, or they make it evaporate to become random, and to 
enter into a substrate at various angles. For this reason, he performs processing which 
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anneals the both sides of a truck by a high-output laser beam, and deteriorates or vanishes the 
magnetic film of a truck flank after membrane formation of record film, and was trying to make 
the magnetic wall of order separate by forming a recording mark so that this processing 
section may be straddled. Moreover, in order to anneal a guide rail, there was a problem that 
application of the method (a land / groove recording method) which also uses the guide rail for 
the servoes of the both sides of a code track as a code track was difficult. This is because the 
number of the atom which adheres to a land portion and adheres to the groove bottom section 
according to the direction of the atom which enters into the above-mentioned substrate being 
random before reaching to a slot, or molecules decreases as shown in drawing 13 , drawing 14 
(b), and (c), so the same property as a land top and film thickness are not obtained. 
[0009] Even if this invention is made in view of many above-mentioned problems and a simple 
recording method performs record by heat mode, the width of the mark sequence formed is not 
based on an information pattern, but it becomes fixed, and offer of the Information Storage 
Division medium which can reduce a reproduction error rate, and its manufacture method is 
set as the purpose. Moreover, even if it narrows the interval between code tracks, offer of the 
Information Storage Division medium which produces neither a cross light nor crossing erasion 
easily, and its manufacture method is also set as the purpose. 

[0010] Furthermore, this invention is set to the super-high-density record reproduction method 
proposed by JP.6-290496.A etc. Let it be other purposes to raise reproducing characteristics 
and to enable application of land (Land) / groove (Groove) recording method, and to raise track 
density, without complicating the manufacturing process of a medium. 
[0011] 

[Means for Solving the Problem and its Function] The above-mentioned purpose is attained by 
the Information Storage Division medium created by the manufacture method of the 
Information Storage Division medium of this invention shown below, and this manufacture 
method. Namely, this invention the Information Storage Division medium in the method of 
manufacturing [ the both sides of the code track of the Information Storage Division medium ] 
The manufacture method of the Information Storage Division medium characterized by forming 
the record film of predetermined film thickness on said code track is indicated without making 
record film deposit on said inclination section on the substrate to which it comes to prepare the 
inclination section which has an un-parallel field to this code-track side substantially. 
[0012] [ and the manufacture method of the Information Storage Division medium of this 
invention ] Aeolotropism over the substrate side of membrane formation speed is characterized 
by carrying out using the big membrane formation method. Moreover, are characterized by 
including the process which removes the record film deposited on said inclination section by 
etching, and the tilt angle of said inclination section is characterized by 70 to 90 being a range, 
and faces said membrane formation further. It is characterized by controlling the molecule 
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which constitutes the record film which evaporated from the evaporation source to enter into 
said code-track side perpendicularly substantially. [ moreover, the method of controlling to 
enter into said code-track side perpendicularly substantially ] Said evaporation source and the 
distance ST between substrates are shorter than the mean free path L, and it is characterized 
by being the method of arranging so that a substrate may be intersected perpendicularly to the 
direction of an evaporation substance style. Furthermore, the method of controlling to enter 
into said code-track side perpendicularly substantially impresses bias potential to said 
substrate, makes the substrate surface produce uniform electric field, and is characterized by 
being the method of ionizing an evaporation substance style between an evaporation source 
and a substrate. 

[0013] When [ moreover, ] the level difference between the code tracks with which said 
Information Storage Division medium adjoins reproduces the signal recorded on the code track 
The manufacture method of the Information Storage Division medium characterized by being 
the level difference that the leak lump to this regenerative signal from the code track 
contiguous to this code track becomes small is indicated. 

[0014] And the process which forms the record film of predetermined film thickness on said 
code track is characterized by being the ion beam spatter method. Moreover, said ion beam 
spatter method is characterized by being the quiescence opposite sheet spatter method. 
Furthermore, it is characterized by forming a recording layer at least, emitting electrons on said 
code track from the electron beam source to which the process which forms the record film of 
predetermined film thickness emits only electrons simultaneously with the magnetron 
sputtering method. 

[0015] Furthermore, it is what indicates the Information Storage Division medium characterized 
by obtaining this invention by the manufacture method of above-mentioned this invention. And 
the recording layer in said Information Storage Division medium consists of the 1st and 2nd 
magnetic layers at least, and [ this 1st magnetic layer ] Compared with this 2nd magnetic layer, 
magnetic wall coercive force consists of a big perpendicular magnetization film which is the 
degree of domain wall displacement small relatively [ near the ambient temperature ]. The 2nd 
magnetic layer is a perpendicular magnetization film, the 1st magnetic layer and 2nd magnetic 
layer are the Information Storage Division medium combined magnetically, and this 1st 
magnetic layer is characterized by being created by said manufacture method at least. 
[0016] According to the Information Storage Division medium of this invention, the film with 
which record film has hardly adhered or a property differs from the record film on a code track 
remarkably has adhered to the inclination section between code tracks. For this reason, even if 
it overflows into the inclination section of both sides and performs record to a code track, it can 
avoid performing record in the inclination section substantially. Therefore, even if it is the case 
where it records by heating operation in which it was made to correspond to information 
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simply, it cannot be concerned with the pattern of information, but the width of the mark formed 
can be limited on a code track, and it can be made the mark sequence of constant width. 
[0017] Moreover, according to the Information Storage Division medium of this invention, 
although the heat at the time of record and elimination mainly conducts the inside of record film 
and it spreads and goes in the direction of a film surface, since the heat conduction in record 
film is remarkably controlled in the inclination section between code tracks, it will be hard to 
carry out temperature up of the adjacent track, and crossing erasion / Rheydt will be 
prevented. 

[0018] Furthermore, when this invention is applied to the record medium proposed by JP.6- 
290496.A, If the heating region at the time of record is formed in the form over [ the magnetic 
layer of the inclination section can use magnetism which accumulates domain wall energy as 
the film as for which **** is not, and ] the inclination section of a code track and its both sides A 
recording mark can be formed as a magnetic domain which a magnetic wall did not exist in the 
flank of the magnetic domain, but the magnetic wall of order has separated substantially. 
[0019] According to the Information Storage Division medium produced by the manufacture 
method of the Information Storage Division medium of this invention, and its process, the film 
with which record film has hardly adhered or a property differs from the record film on a code 
track remarkably has adhered to the inclination section between code tracks. In order to 
produce such an Information Storage Division medium, 70 degrees - 90 degrees have the 
desirable angles alpha and beta (the one smaller than 90 degrees is expressed) which the field 
of the inclination section between code tracks and a code-track side make, and the more 
desirable one near 90 degrees is good. 

[0020] For this reason, even if it overflows into the inclination section of bdth sides and 
performs record to a code track, it can avoid performing record in the inclination section 
substantially. Therefore, even if it is the case where it records by heating operation in which it 
was made to correspond to information simply, it cannot be concerned with the pattern of 
information, but the width of the mark formed can be limited on a code track, and it can be 
made the mark sequence of constant width, moreover, the Information Storage Division 
medium by the process of this invention although the heat at the time of record and elimination 
mainly conducts the inside of record film and diffuses it in the direction of a film surface -- 
getting twisted ~ since the heat conduction in record film is remarkably controlled in the 
inclination section between code tracks, it is hard to carry out temperature up of the adjacent 
track, and a cross light/IRESU is prevented. 

[0021] Furthermore, when this invention is applied to the record medium proposed by JP.6- 
290496.A, If the heating region at the time of record is formed in the form over [ the magnetic 
layer of the inclination section can use magnetism which accumulates domain wall energy as 
the film as for which **** is not, and ] the inclination section of a code track and its both sides A 
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recording mark can be formed as a magnetic domain which a magnetic wall did not exist in the 
flank of the magnetic domain, but the magnetic wall of order has separated substantially. 
[0022] 

[Mode for carrying out the invention] The embodiment which applied this invention is hereafter 
explained based on Drawings concretely. Drawing 1 is the outline sectional view showing the 
Information Storage Division medium in one example of this invention. A substrate has the 
shape of a circular disk, for example, and the groove is formed in the surface spiral shape or 
concentric circular. Between grooves, the land section which has a plane parallel to the 
substrate surface exists, and this land section is used as a code track. Moreover, the bottom of 
a groove may be made into a plane parallel to the substrate surface, and this groove section 
may also be used as a code track. In any case, the un-parallel inclination section exists to the 
substrate surface at the both sides of a code track. The recording layer which consists of 
magneto-optic-recording material, phase change record material, etc. on this substrate surface 
is laminated. You may laminate a protective layer, a reflecting layer, a radiation layer, etc. 
which consist of dielectric-materials metallurgy group material etc. before and after a recording 
layer. These layers carry out covering formation, for example by continuation sputtering by 
magnetron sputtering equipment, or continuation vapor deposition. 
[0023] As an evaporation source shown in drawing 5 , well-known things, such as a plate 
currently used for the conventional planar magnetron sputtering, a cylindrical shape used for a 
HORO cathode magnetron, a heating port used for the conventional vacuum deposition, and a 
crucible, can be used. Well-known methods, such as adoption of an electron emission source 
with possible as a method of producing the evaporation substance style shown in drawing 5 
making it discharge also by the conventional magnetron sputtering method, the ion beam 
spatter method, the HORO cathode magnetron method, resistance heating and an electron- 
beam-heating method, and a high vacuum, can be used. The method of arranging the direction 
of the evaporation substance style which enters into a substrate, and entering at right angles to 
a substrate has the above-mentioned evaporation source and the distance ST between 
substrates shorter than the mean free path L, and is possible by arranging so that a substrate 
may be intersected perpendicularly to the direction of an evaporation substance style etc. 
[0024] Furthermore, impress bias potential to a substrate, the substrate surface is made to 
produce uniform electric field, and the well-known method of ionizing an evaporation 
substance style between an evaporation source and a substrate can also be used. The 
process of this invention may be applied only to the recording layer of the Information Storage 
Division medium, and the process of this invention may be applied to all the layers to 
constitute. As an evaporation substance, well-known material, such as metal material, such as 
dielectric materials which constitute the Information Storage Division medium, and aluminum, 
an optical magnetic adjuster represented by rare earth-transition metals, and phase change 
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material represented by GeSbTe, can be used. 

[0025] As a substrate, the thing in which photograph polymer was formed on plastic material, 
such as PC, glass, and glass can be used. A flute width and the slot depth are decided in 
consideration of the wavelength of the laser beam used at the time of reproduction and record, 
the storage capacity of the Information Storage Division medium, the power margin of a 
KUROSUI race / cross light, the margin of crosstalk, the manufacturing margin of a substrate, 
etc. 
[0026] 

[Working example] An example explains the details of this invention hereafter based on 
Drawings. 

[0027] [Example 1] Set the pitch of a groove to 1.2um and the depth is set to 0.2um(s). The flat 
section which has a plane respectively parallel to the substrate surface of the width of 0.5um(s) 
was prepared in the land between grooves, and the bottom section of the groove, and the 
substrate fabricated so that the angle of gradient to the substrate surface of the inclination 
section between this land and groove might turn into about 63 degrees was produced. The 
recording layer was formed according to the sputtering process later mentioned on this 
substrate. 

[0028] The recording layer in this example consisted of magneto-optic-recording material. 
Although many things are considered as a magneto-optic-recording material For example, a 
kind of rare earth metal elements, such as Pr, Nd, Sm, Gd, Tb, Dy, and Ho, or two sorts or 
more can constitute by the rare earth-iron-group amorphous alloy by which a kind of iron family 
elements, such as 10 - 50at%, Fe and Co, and nickel, or two sorts or more are constituted 
from 90 - 50at%. 

[0029] Moreover, you may add a little elements, such as Cr, Mn, Cu, Ti, aluminum and Si, Pt, 
and In, to this for the superiors for corrosion resistance. The saturation magnetization of a rare 
main-iron-group amorphous alloy can be controlled by composition ratio of rare earth elements 
and iron family elements. 

[0030] Although coercive force is controllable also by adjustment of saturation magnetization, it 
essentially adjusts a perpendicular magnetic anisotropy by selection of a material element. 
Generally, an anisotropy is small to a thing with a large perpendicular magnetic anisotropy and 
a material of systems, such as Tb and Dy, large [ coercive force ], and the coercive force of the 
material of a Gd system is also small. Moreover, a perpendicular magnetic anisotropy falls by 
addition of a nonmagnetic element. 

[0031] Although Curie temperature can also be controlled by composition ratio, in order to 
control independently of saturation magnetization, the method of controlling the amount of 
substitution can use more preferably using the material which replaced a part of Fe by Co as 
iron family elements. That is, since it can count upon an about 6-degree C curie temperature 
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rise by replacing 1at% of Fe by Co, the amount of addition of Co is adjusted so that it may 
become a desired Curie temperature using this relation. Moreover, it is also possible by adding 
a little nonmagnetic elements, such as Cr and Ti, to reduce Curie temperature conversely. Or 
control of Curie temperature is possible also by adjusting those composition ratios using two or 
more sorts of rare earth elements. 

[0032] The concrete stage film formation of the recording layer in this example is as follows. B 
dope to a direct-current magnetron sputtering system The Si target carried out, The alloy target 
and aluminum target of Tb0.22 (FeCo0.05) are attached. Evacuation of the inside of a 
chamber was carried out by cryopump after fixing to the substrate holder the substrate 
fabricated like the above-mentioned so that the substrate surface might counter in parallel to a 
target surface until it became the high vacuum of 1x10 - 5 or less Pa. 
[0033] Introducing Ar gas in a chamber, with evacuation carried out, and rotating a substrate, 
the spatter of the power was switched on and carried out to each target, and membranes were 
formed one by one so that it might become 80nm of film thickness about a SiN layer and might 
become 50nm of film thickness about a TbFeCo layer on a substrate. 
[0034] In addition to Ar gas, N2 gas was introduced at the time of SiN layer membrane 
formation, and membranes were formed by direct-current reactive sputtering. Moreover, 0.5Pa 
and the injection power to the target set Ar gas pressure at the time of TbFeCo layer 
membrane formation to 500W. The above-mentioned film thickness is the film thickness in the 
land on the substrate arranged in parallel to a target surface, and the flat section of a groove. 
[0035] Generally, the membrane formation speed by a spatter is un-isotropic, and it depends 
for it on inclination of a substrate. In the inclination section which inclines at about 63 degrees 
to the substrate surface, becoming about 55% of film thickness of the flat section was checked 
as a result of the preliminary exam. That is, the record film of about 27.5 um(s) will have 
adhered to the inclination section by the above-mentioned membrane formation. It is there, 
next reverse sputtering of the power of 300W was switched on and carried out to the substrate 
side, and record film was etched. 

[0036] Generally, the membrane formation speed by reverse sputtering is isotropic in general, 
and it seldom depends for it on inclination of a substrate. As a result of the preliminary exam, 
the significant difference on the etch rate in the flat section and measurement was not seen, 
but the etch rate in the inclination section which inclines at about 63 degrees to the substrate 
surface was both about 3 nm/min. Then, the above-mentioned etching was performed for 10 
minutes, the record film of the inclination section was removed, and the record film of about 20 
um(s) was made to remain in the flat section. 

[0037] Next, the SiN layer was formed one by one so that it might become 20nm of film 
thickness, and the last with 50nm of film thickness about aluminum layer. This disk was 
removed from the vacuum chamber and the coat of the UV resin was carried out on the film 
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surface. 

[0038] [Comparative example 1] After forming a TbFeCo layer as a comparative example so 
that it may become 20nm of film thickness, the SiN layer and aluminum layer were formed 
succeedingly, without performing etching, and also the sample was produced like the example 
1. 

[0039] [ thus, each produced sample of the example of this invention, and a comparative 
example ] The recording characteristic was measured in the position 30nm in radius, having 
set in drive equipment with the optical head of the laser wavelength of 680nm, and the 
objective lens NA0.55, having made it rotate the fixed cycle of 50Hz, and having applied the 
tracking servo on the land. 

[0040] The record bias magnetic field was set to 300Oe(s), record power was changed and 
mark edge record of the RLL (1-7) random data was carried out. The driving waveform of laser 
delays a standup 1T to an input signal, and it was made to irradiate the laser pulse of the width 
of T (n-1) to the signal of the width of nT. A clock frequency sets to 25MHz and the shortest 
mark length was made to be set to 0.75um(s). 

[0041] This random data was reproduced by 1.5mW of reproduction power, binarization of the 
obtained analog signal waveform was sliced and carried out on DC level, and the interval of 
the standup edge was measured. And relative jitter distribution with 105 samples to all the data 
patterns was drawn, and the record power dependability of the jitter margin was compared 
about each sample. 

[0042] This result is shown in drawing 2 . In the sample of the example 1, the jitter margin of 
sufficient size was not obtained in the optimal record power with the sample of the comparative 
example 1 in the top where the record power dependability of a jitter margin is strong to the 
jitter margin of sufficient size having been obtained in the large record power range. 
[0043] Next, the effect over crossing erasion / Rheydt was investigated. The repetition pattern 
of mark length 0.75um was first recorded on the land, the early carrier level was measured, 
after irradiating DC laser, having applied the tracking servo on the groove which subsequently 
adjoins, tracking was returned on the land and the carrier level was measured again. The 
dependability over DC laser power irradiated on the contiguity groove of change from the init 
level of the carrier level at this time is shown in drawing 3 . It turns out that crossing erasion / 
Rheydt resistance of the sample of an example 1 are improving sharply as compared with the 
sample of a comparative example 1 . 

[0044] (Other examples) In the process of an example 1, in order to raise productivity, the 
shorter possible one of the time which etching takes is good. It is good to make it stage film 
formation which record film does not laminate in the inclination section even if it does not etch 
desirably. 

[0045] For that purpose, the aeolotropism of membrane formation speed is large as much as 
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possible, and it is good to adopt the powerful directive membrane formation method. For 
example, like the vapor-depositing method, since the particles which came out of the source 
go straight on, the forming-membranes method which can form membranes in a high vacuum 
fundamentally has strong directivity. Moreover, even when using the spatter method, by 
carrying out a low voltage spatter or making applied voltage to a target high, a surroundings 
lump rate can be reduced and directivity can be raised. 

[0046J Furthermore, it is also possible to use the collimation spatter method which arranges a 
grid-like collimation electrode in the perpendicular direction to a substrate side into a 
membrane formation chamber. This method is the forming-membranes method make only the 
particles which the sputtered particles which fly to an oblique direction to a substrate are made 
to adhere to a collimator, and have many perpendicular components in a substrate side reach 
a substrate. 

[0047] Moreover, as other methods of making only the particles which have many 
perpendicular components in a substrate side reach a substrate, an evaporation source and 
the distance ST between substrates are shorter than the mean free path L, and it is possible 
by arranging so that a substrate may be intersected perpendicularly to the direction of an 
evaporation substance style. 

[0048] Furthermore, it explains in detail using drawing 5 , drawing 6 (a), and (b). [ the 
evaporation substance which evaporated from the evaporation source with the spatter and 
heating by inert gas ] If shorter than the mean free path L of the evaporation molecule in the 
pressure of the atmosphere which the evaporation substance style by which an evaporation 
source and the distance ST between substrates are known well forms, or an atom (the 
following formula I), it will reach with the energy which is in a substrate without colliding almost 
mutually. 
[0049] 

Mean free path L(cm) =5x10-3/P (Torr) (formula I) 

Although an evaporation substance style has a certain spread from an evaporation source and 
usually flies to the substrate direction By choosing conditions, such as use of a collimator with 
the opening which arranges in parallel the pressure of the size of an evaporation source, an 
evaporation source, arrangement of a substrate and an evaporation source, the angle and 
evaporation source that a substrate makes, the distance between substrates, the method of 
evaporating, and evaporation atmosphere, and an evaporation substance style An evaporation 
substance style can be entered at right angles to a substrate almost. By the forming- 
membranes method for reducing a surroundings lump rate as mentioned above, and entering 
an evaporation substance at right angles to a substrate, as shown in drawing 6 (a) and (b), the 
amount of adhesion of the film to the inclination section can be reduced sharply, moreover, 
since the amount of adhesion of the film to the groove bottom section with ****** a flute width is 
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narrow and deep namely, and a large aspect ratio (**** - a /flute width) can be made the same 
as the land section, the film thickness of the land section and the groove bottom section, 
composition, and membraneous quality become equivalent. Moreover, in order to control the 
membrane formation to the inclination section, it is also effective to enlarge the angle of 
gradient of the inclination section to the substrate surface. 

[0050] As the etching method, if possible, the non-****** of etching is small, an etch rate is 
quick, and a method with little the irradiation damage to the surface by fast ion, temperature 
up, etc. is desirable. The reactive-ion-etching method and various kinds of plasma etching 
methods using others and reactive gas can use preferably. [ method / which was shown in the 
example 1 / reverse sputtering ] Moreover, you may apply the wet etching methods, such as 
not only dry etching but dipping. 

[0051] [Example 2] Set the pitch of the groove to 1 .1 um(s), and the angle of gradient to the 
substrate surface of the inclination section was made into about 76 degrees, and also the 
same substrate as an example 1 was used. After forming the Ar gas pressure at the time of 
TbFeCo layer membrane formation so that 0.1 Pa and injection power to a target may be set to 
1500W and film thickness may be set to 20nm, the SiN layer and aluminum layer were formed 
succeedingly, without performing etching, and also the sample was produced like the example 
1. 

[0052] With this sample, since the angle of gradient to the substrate surface of the inclination 
section of a substrate is large, and the surroundings lump rate at the time of TbFeCo layer 
membrane formation falls and directivity is high, even if it does not etch, record film has not 
carried out small deer adhesion at the inclination section. 

[0053] When the same method as an example 1 estimated this sample, although it was inferior 
to the example 1, to the comparative example 1, sufficient effect was accepted about the 
recording power margin with which the size of a jitter margin and a predetermined jitter margin 
are obtained, and crossing erasion / Rheydt resistance. 

[0054] [Example 3] In the example 2, it etched after forming A1 layer which forms membranes 
at the end to about 100nm of film thickness until it introduced CCI4 as reactive gas and 
aluminum layer became about 50nm of film thickness by the plasma etching method. The Al 
film in the inclination section was completely removed by this etching, and the SiN layer which 
formed membranes immediately before was exposed. Next, CF4 was introduced as reactive 
gas and this SiN layer was removed by the plasma etching method. As a result, the TbFeCo 
record film which had adhered to the inclination section slightly was exposed. It is made to 
deteriorate chemically, magnetism is vanished and it was made not to function as record film in 
this example by putting this record film to reactive gas predetermined time, without removing 
physically. Thus, when the same method as an example 1 estimated the produced sample, the 
effect equivalent to an example 1 was accepted. 
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[0055] An etching process is a high speed and the method of this example has good 
productivity. Moreover, in order not to put the recording layer of the flat section used as a 
recording track to direct plasma, a recording layer does not receive damage at all. 
Furthermore, the film thickness of layers with the necessity of managing film thickness strictly, 
such as a recording layer and an optical interference layer, can be managed with high 
precision only in a membrane formation process, and there is Merritt of not being influenced by 
the variation in an etching process. 

[0056] In addition, since the layer on which this sample functions as a protective coat in the 
inclination section is removed, the corrosion of a recording layer may advance from this 
portion. In order to avoid this, you may add anew the protective layer which consists of SiN etc. 
after the above-mentioned end of an etching process. 

[0057] [Example 4] In the example 2, at the time of TbFeCo layer membrane formation, voltage 
was impressed to the substrate and the bias spatter was performed. Membranes were formed 
until the film thickness of the flat section was set to 20nm, as bias voltage was adjusted and 
the deposition rate by a spatter and the etch rate by a bias spatter became equal in the 
inclination section. Others produced the sample like the example 2. Thus, when the same 
method as an example 1 estimated the produced sample, the effect equivalent to an example 
1 was accepted. 

[0058] Next, the case where this invention is applied to the record medium proposed by JP.6- 
290496.A is described. In this case, the 1st, 2nd, and 3rd magnetic layers use at least the 
magnetic multilayer film laminated one by one as record film. The 1st magnetic layer consists 
of a magnetic small film of magnetic wall coercive force relatively compared with the 3rd 
magnetic layer at the temperature near the ambient temperature, the 2nd magnetic layer 
consists of a magnetic film whose Curie temperature is lower than the 1st magnetic layer and 
3rd magnetic layer, and the 3rd magnetic layer consists of a perpendicular magnetization film. 
You may give the slope of Curie temperature to a thickness direction so that Curie temperature 
may fall to the 1st magnetic layer in the composition section by the side of the 2nd magnetic 
layer. 

[0059] [Example 5] Record film was formed by the following stage film formation on the 
substrate used in the example 1 . Evacuation of the inside of a chamber was carried out to the 
direct-current magnetron sputtering system by cryopump after fixing to **** attachment each 
target of Si and Gd, Tb, Fe, Co, and Cr of which B dope was done and fixing the above- 
mentioned substrate to the substrate holder until it became the high vacuum of 1x10 - 5 or less 
Pa. 

[0060] A SiN layer, introducing Ar gas in a chamber, with evacuation carried out, and rotating a 
substrate 90nm, as the 1st magnetic layer - a GdFeCr layer -- the TbFeCoCr layer was 
formed for the TbFeCr layer as 30nm and the 2nd magnetic layer, and the SiN layer was 
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formed one by one 60 nmm to 80nmm(s) and a degree as 10nm and the 3rd magnetic layer. 
[0061] Here, it etched until it introduced CF4 as reactive gas and the SiN layer became about 
30nm of film thickness by the plasma etching method. The SiN film in the inclination section 
was completely removed by this etching, and the magnetic layer which formed membranes 
immediately before was exposed. Next, NH3-CO mixed gas was introduced as reactive gas, 
and the magnetic layer of this portion was removed by the plasma etching method. Finally 
40nm of aluminum layers were formed as a radiation layer-cum-a protective layer. 
[0062] In addition to Ar gas, N2 gas was introduced at the time of SiN layer membrane 
formation, and membranes were formed by direct-current reactive sputtering. The above- 
mentioned film thickness is the film thickness in the land on the substrate arranged in parallel 
to a target surface, and the flat section of a groove. 

[0063] By adjusting distribution of the power supplied to each target, each magnetic layer 
adjusted the composition ratio of rare earth elements and iron family elements so that it might 
become near the compensation composition altogether. Curie temperature adjusted the 
amount of addition of Co and Cr so that the 1st magnetic layer might become 210 degrees C, 
the 2nd magnetic layer might become 160 degrees C and the 3rd magnetic layer might 
become 290 degrees C. 

[0064] At the temperature near the ambient temperature, 100 or less Oe and the magnetic wall 
coercive force of the 3rd magnetic layer of the magnetic wall coercive force of the 1st magnetic 
layer are 20 or more kOe. This disk was removed from the vacuum chamber and the coat of 
the UV resin was carried out on the film surface. 

[0065] [Comparative example 2] After magnetic layer membrane formation, a SiN layer was 
not etched by forming 30nm and 40nm of aluminum layers one by one, and also the same 
sample as an example 5 was produced. 

[0066] Thus, set each produced sample in drive equipment with the optical head of the laser 
wavelength of 680nm, and the objective lens NA0.55, it was made to rotate by 7.5, and the 
recording characteristic was measured in the position 31.8mm in radius. 
[0067] By the slid type magnetic head, modulating a magnetic field at 7.5MHz, DC laser for 
record was irradiated and magnetic field modulation record of the repetition pattern of mark 
length 0. 1 urn was carried out. 

[0068] This signal is reproduced by 2.5mW of reproduction power, and the result of having 
compared the record power dependability of C/N about each sample is shown in drawing 4 . 
Here, the usual 1 beam optical system estimated and the temperature gradient for moving a 
magnetic wall was formed with heating by the reproduction beam itself. 
[0069] When record power was about 4mW or more, compared with the sample of a 
comparative example 2, C/N of the sample of an example 5 improved by 5dB or more, so that 
clearly from drawing 4 . 
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[0070] If the sample of an example 5 irradiates the record power more than predetermined 
power and the heating region at the time of record is formed in the form over the inclination 
section of a recording track and its both sides A magnetic wall does not exist in the flank of a 
magnetic domain, but a recording mark can be formed as a magnetic domain which the 
magnetic wall before and behind on a recording track has separated substantially. For this 
reason, the magnetic wall on a recording track can be stably moved to a track direction 
according to a temperature gradient. 

[0071] On the other hand, since a magnetic wall is formed also in the inclination section with 
the sample of a comparative example 2 even if it forms the heating region at the time of record 
in the form over the inclination section of a recording track and its both sides, A magnetic wall 
exists in the flank of a magnetic domain, and a recording mark is formed as a magnetic domain 
which the magnetic wall before and behind on a recording track has connected for which and 
closed through the magnetic wall of a flank. For this reason, according to the direction to which 
that move direction makes a magnetic domain expand, or the direction made to reduce, when 
moving the magnetic wall on a recording track to a track direction according to a temperature 
gradient, since the ease of carrying out of domain wall displacement changes, a magnetic wall 
does not move stably but a noise becomes large. 

[0072] Although an above-mentioned effect is an effect at the time of the reproduction in 
connection with the 1st magnetic layer, this invention is further effective in raising the shelf life 
of a minute magnetic domain by making the magnetic wall before and behind on the recording 
track of the 3rd magnetic layer separate so that it may state below. 
[0073] Modulation frequency was changed and magnetic field modulation record of the 
repetition pattern from mark length 0.1 urn to 0.05um(s) was carried out. As a result, although 
the sample of the example 5 has checked the recording pattern to mark length 0.05um, with 
the sample of the comparative example 2, by the mark length of 0.08 or less urn, the magnetic 
domain carried out shrink of it, and a recording pattern was hardly able to check it. 
[0074] In addition, as for the sample of an example 5, sufficient effect was accepted to the 
sample of a comparative example 2 about the recording power margin with which the size of a 
jitter margin and a predetermined jitter margin are obtained, and crossing erasion / Rheydt 
resistance as well as the case of an example 1 . 

[0075] [Example 6] The example which applied the manufacture method of this invention to the 
record medium proposed by JP,6-290496,A is explained. In this case, the 1st, 2nd, and 3rd 
magnetic layer uses at least the magnetic multilayer film laminated one by one as record film. 
The 1st magnetic layer consists of a magnetic film with small magnetic wall coercive force 
relatively at the temperature near the ambient temperature compared with the 3rd magnetic 
layer, the 2nd magnetic layer consists of a magnetic film whose Curie temperature is lower 
than the 1st and 3rd magnetic layers, and the 3rd magnetic layer consists of a perpendicular 
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magnetization film. You may give the slope of Curie temperature to a thickness direction so 
that Curie temperature may fall to the 1st magnetic layer in the composition section at the 2nd 
magnetic layer side. 

[0076] The pitch of a groove shall be 1 .0 micrometers, and a level difference (depth) shall be 
0.2 micrometer, and [ the land section between grooves, and the bottom section of the groove 
section ] The flat section which has a plane parallel to the substrate surface of 0.43-micrometer 
[ it / its ] width is prepared. The substrate with a diameter of 86mm fabricated so that the angle 
of gradient to the substrate surface of the inclination section between this land and groove 
might become about 70 degrees was attached to the substrate holder of ion beam spatter 
equipment as shown in the mimetic diagram of drawing 7 . The distance of a target and a 
substrate holder is about 20cm. 

the inside of equipment - ultimate-vacuum: - after carrying out evacuation to below 5.0x10- 
7Torr (6.65x10 to 5 Pa) The argon ion beam which contains nitrogen in a silicon target with 
evacuation carried out was irradiated, and 90nm of SiN films which are an interference layer in 
the working pressure of 1x10-4Torr (0.01 33Pa) were formed, rotating a substrate. The mean 
free path in this pressure is about 50cm from Formula I. The magnetic film was formed using 
the alloy target which changes a target without breaking a vacuum succeedingly, and consists 
of a composition element of each magnetic layer. 

[0077] It was considered as the 1st magnetic layer, and as 30nm and the 2nd magnetic layer, 
the TbFeCr layer was formed as 10nm and the 3rd magnetic layer, and the TbFeCoCr layer 
was formed for the GdFeCoCr layer one by one as 80nm. Finally 80nm of SiN layers were 
formed like the above-mentioned as a protective layer. The above-mentioned film thickness is 
the film thickness on the land section. All composition of each magnetic layer adjusted the 
quantity of Co and Cr so that it might become near the compensation composition, and the 1st 
magnetic layer set up Curie temperature so that 120 degrees C and the 3rd magnetic layer 
might become about 290 degrees C in the magnetic layer of 210 degrees C and **. The angle 
which a target and an ion beam make is 45 degrees. It adjusted and the angle, the ion beam 
voltage, ion beam current, and working pressure which a target and a substrate holder make 
were formed so that it might become the best for each each class. This disk was removed from 
the membrane formation chamber, and the UV curing resin protection coat was formed on the 
film surface. 

[0078] [Comparative example 3] Not using the ion beam spatter method, the same sample as 
an example 6 was produced by the conventional magnetron sputtering method in the spatter 
pressure of 0.3Pa, and about 18cm of distance between target substrates. 
[0079] Thus, set each produced sample in drive equipment with the laser wavelength of 
680nm, and the optical head of the objective lens NA0.55, it was made to rotate the fixed cycle 
of 7.5Hz, and the recording characteristic was measured in the position 31mm in radius. 
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Modulating a magnetic field at 7.5MHz by the slid type magnetic head, DC laser was irradiated 
for record on the land, and magnetic field modulation record of the repetition pattern of 0.1 
micrometer of mark length was carried out. This signal was reproduced by 2.5mW of 
reproduction power, and the record power dependability of C/N was compared about each 
sample. Here, the usual 1 beam optical system estimated and the temperature gradient for 
moving a magnetic wall was formed with heating by the reproduction beam itself. 
[0080] With the sample of the example 6, when record power was 4mW or more, compared 
with the sample of a comparative example 3, C/N improved by 5dB or more. [ the sample of an 
example 6 irradiates the record power more than predetermined power, in the form over the 
inclination section of a recording track and its both sides, as formation **** mentioned above 
the heating region at the time of record, a film will deposit some also on the inclination section 
and a magnetic layer will be connected, but ] Since film thickness becomes very thin as 
compared with other portions, since the magnetic combination in an inclination capital can be 
disregarded, it can form a recording mark as a magnetic domain which a magnetic wall divides 
into the side wall of a magnetic domain, and the magnetic wall before and behind on existence 
**** and a recording track has divided into ******. For this reason, the magnetic wall on a 
recording track can be stably moved to a track direction according to a temperature gradient. 
[0081] On the other hand, since a magnetic wall is formed also in the inclination section with 
the sample of a comparative example 3 even if it forms the heating region at the time of record 
in the form over the inclination section of a recording track and its both sides, A magnetic wall 
exists in the flank of a magnetic domain, and a recording mark is formed as a magnetic domain 
which the magnetic wall before and behind on a recording track connected for which and 
closed through the magnetic wall of a flank. For this reason, according to the direction to which 
that move direction makes a magnetic domain expand, or the direction made to reduce, when 
moving the magnetic wall on a recording track to a track direction according to a temperature 
gradient, since the ease of carrying out of domain wall displacement changes, a magnetic wall 
does not move stably, but a noise becomes large, and a C/N ratio worsens. Although the 
above-mentioned result was recorded on the land and it reproduced, it was the same result, 
even if it recorded on the groove and reproduced. 

[0082] Although an above-mentioned effect is an effect at the time of the reproduction in 
connection with the 1st magnetic layer, the effect of raising the shelf life of a minute magnetic 
domain also has it in this invention further by making the magnetic wall before and behind on 
the recording track of the 3rd magnetic layer separate so that it may state below. Modulation 
frequency was changed and magnetic field modulation record of the repetition pattern up to 
0.05 micrometer was carried out at intervals of 0.01 micrometer from the mark length of 0.1 
micrometer. As a result, although the sample of the example 6 was able to carry out the 
recording pattern full check even of the mark length of 0.05 micrometer, with the sample of the 
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comparative example 3, the magnetic domain carried out shrink of it by the mark length of 0.08 
micrometer or less, and it was not able to check a recording pattern. In addition, it was 
accepted that the sample of an example 6 has sufficient effect to the sample of a comparative 
example 3 about the recording power margin with which the size of a jitter margin and a 
predetermined jitter margin are obtained and a cross light / KUROSUI race, and crosstalk. 
[0083] [An example 7 and comparative example 4] In an example 6, a magnetic layer which is 
indicated by JP.2-240845.A consists of TbFeCo by a monolayer, and the thickness of a 
magnetic layer [ about 25nm ] The sample of the example 7 was produced by the same 
manufacture method as an example 6 except having considered it as the magneto-optic- 
recording medium which has an aluminum layer as a reflective film on an SiN film. The sample 
was produced using the conventional magnetron sputtering method like the comparative 
example 3 as a comparative example 4. 

[0084] Set these samples in drive equipment with the laser wavelength of 680nm, and the 
optical head of the objective lens NA0.55, it was made to rotate the fixed cycle of 5.0Hz, the 
tracking servo was applied on the land, and the recording characteristic was measured in the 
position 30mm in radius. The record bias magnetic field was set to 3000e, record power was 
changed and mark edge record of the RLL (1-7) random data was carried out. The driving 
waveform of laser delays a standup 1T to an input signal, and it was made to irradiate the laser 
pulse of the width of T (n-1) to the signal of the width of nT. A clock frequency sets to 25MHz 
and the shortest mark length was made to be set to 0.75 micrometer. This random signal was 
reproduced by 1.5mW of reproduction power, the obtained analog signal waveform was sliced 
and binary-ized on DC level, and the interval of the standup edge was measured. And relative 
jitter distribution with 105 samples to all the data patterns was drawn, and the record power 
dependability of the jitter margin was compared about each sample. 
[0085] In the example 6, the jitter margin of sufficient size was not obtained in the optimal 
record power in the top where the record power dependability of a jitter margin is large to the 
jitter margin of sufficient size having been obtained in the large record power range with the 
sample of the comparative example 4. Next, the effect over a cross light/IRESU was 
investigated. The repetition pattern of 0.75 micrometer of mark length was first recorded on the 
land, the early carrier level was measured, after irradiating DC laser, having applied the 
tracking servo on the adjoining groove after that, the tracking servo was returned on the land 
and the carrier level was measured. The dependability over DC laser power irradiated on the 
groove which change from the init level of the carrier level at this time adjoins was 
investigated. As compared with the sample of a comparative example 4, the resistance of the 
sample of an example 7 over a cross light / KUROSUI race improved sharply. Moreover, 
although the record same on a groove as the land section was performed and a jitter margin, a 
cross light / KUROSUI race, and the crosstalk from an adjacent track were investigated, it was 
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the level which is equivalent to a land, and satisfactory. 

[0086] [Example 8] The sample was produced by the same manufacture method as an 
example 6 except having used the phase change recording medium which used ZnS-Si02 as 
a dielectric protective layer, used GeSbTe as a recording layer, and used Au as a reflecting 
layer instead of the magneto-optic-recording medium in an example 6. As a result of drive 
equipment's estimating this sample like an example 7, the land section and the groove section 
show a practical property. The cross light / KUROSUI race, and the property improved also 
about the crosstalk from an adjacent track as compared with the sample produced by the 
conventional magnetron sputtering method were shown. 

[0087] [Example 9] It replaces with the ion beam spatter method in an example 6. The electron 
emission source was prepared in conventional magnetron sputtering equipment as shown in 
drawing 8 , and the same sample as an example 6 was produced in the conventional 
magnetron sputtering except having made electric discharge possible by the pressure of the 
same grade as the example 6 which was not able to be discharged. As an electron emission 
source, HORO cathode new trad IZA of an ion tech company marketed can be used. Thus, 
when the same method as an example 6 estimated the produced sample, the effect equivalent 
to an example 6 was accepted. 

[0088] [Example 10] It replaces with the ion beam spatter method in an example 6. A collimator 
as shown in drawing 9 is formed between the target and substrate holder of conventional 
magnetron sputtering equipment. The sample in which the magneto-optic-recording layer 
same on the same substrate as an example 6 was formed was produced except having 
considered it as the aspect ratio (hole diameter of the length/opening of an opening) 2 of the 
collimator, and spatter pressure having been 0.1 Pa. This collimator is the U.S. which is a thing 
with the role which makes parallel the particles by which the spatter was carried out from the 
target, and is stationed and marketed so that sputtered particles may enter at right angles to a 
substrate. Eldim Inc. The honey cam collimator of a shrine etc. can be used. Thus, when the 
same method as an example 6 estimated the produced sample, the effect equivalent to an 
example 6 was accepted. In addition, you may apply this collimator to an example 6. 
[0089] [Example 11] It replaces with the ion beam spatter method in an example 6. [ RF coil 
which ionizes the sputtered particles by which the spatter was carried out from the target as 
shown in drawing 10 ] The sample in which the magneto-optic-recording layer same on the 
same substrate as an example 6 was formed was produced except having used the method of 
carrying out a spatter by the pressure of 0.3Pa, where it prepared between the target and the 
substrate and RF bias is impressed to a substrate. Thus, when the same method as an 
example 6 estimated the produced sample, the effect equivalent to an example 6 was 
accepted. 

[0090] [Example 12] It replaces with the ion beam spatter method in an example 6. The 
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method of carrying out the spatter of the magnetic layer by the HORO cathode magnetron 
sputtering method using a HORO cathode target as shown in drawing 1 1 is used. The 
dielectric layer produced the sample which formed the same magneto-optic-recording layer 
with the working pressure same on the same substrate as an example 6 except having 
produced by the conventional magnetron sputtering method. Thus, when the same method as 
an example 6 estimated the produced sample, the effect equivalent to an example 6 was 
accepted. 

[0091] [Example 13] In the example 6, it replaced with the ion beam spatter method, and the 
sample which formed the same magneto-optic-recording layer with the wdrking pressure same 
on the same substrate as an example 6 was produced except having produced by the spatter 
method using sheet plasma as shown in drawing 12 . Thus, when the same method as an 
example 6 estimated the produced sample, the effect equivalent to an example 6 was 
accepted. In addition, nitrogen gas is used for a sheet plasma source as inert gas, such as 
argon gas, or reactant gas for nitride creation. In order to make a large area maintain sheet 
plasma stably, an anode electrode is prepared in the source of plasma, and the position which 
counters. 

[0092] [Example 14] It replaces with the ion beam spatter method in an example 6. The target 
and the distance between substrates produced the sample in which working pressure formed 
the magneto-optic-recording layer same on the same substrate as an example 6 except having 
made the magnet of the magnetron powerful so that it might be set to 0.1 Pa at about 5cm 
using the single-wafer-processing quiescence opposite magnetron sputtering method which 
forms one substrate at a time. The mean free path at 0.1 Pa is about 6.7cm from Formula I. 
Thus, when the same method as an example 6 estimated the produced sample, the effect 
equivalent to an example 6 was accepted. Quiescence opposite here refers to that a substrate 
center and a target center are on the same axle. However, a substrate may rotate centering on 
a substrate center. 

[0093] [Example 15] It replaces with the ion beam spatter method in an example 7. The target 
and the distance between substrates produced the sample in which working pressure formed 
the magneto-optic-recording layer same on the same substrate as an example 6 except having 
made the magnet of the magnetron powerful so that it might be set to 0.1 Pa at about 5cm 
using the single-wafer-processing quiescence opposite magnetron sputtering method which 
forms one substrate at a time. Thus, when the same method as an example 7 estimated the 
produced sample, the effect equivalent to an example 6 was accepted. 
[0094] 

[Effect of the Invention] As explained above, without complicated laser driving performing 
record compensation, formation of a desirable recording mark is attained and there is the 1st 
effect of this invention in good reproducing characteristics being acquired. When mark edge 
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record is performed especially, the jitter of the edge signal detected is controlled and an 
operation margin is expanded. Moreover, the thermal interference at the time of operation 
between trucks is controlled. High-density-ization is attained as this result, and a medium and 
a recording device can be low-cost-ized. 

[0095] [ when the 2nd effect of this invention is combined with the magneto-optic-recording 
medium currently indicated by JP.6-290496.A ] It is raising super-high-density reproducing 
characteristics, without becoming possible to be gained separate independence and formed 
and carrying out the cost hike of the magnetic wall of the front boundary section of a recording 
mark, and the magnetic wall of the back boundary section by the simple medium manufacture 
method. 

[0096] The 3rd effect of this invention is being able to raise the shelf life of a very small 
magnetic domain, and being able to offer the medium in which super-high-density record is 
possible. This invention is not limited to the illustrated medium. Said especially 1st effect is 
applicable about anythings, if it is media which perform record by heat mode, such as a phase 
change type recording medium and other postscript record type media. Moreover, the 3rd 
effect is applicable to a magnetic-recording medium etc. 



[Translation done.] 
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[Drawing 5] 




[Drawing 7] 
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[Drawing 8] 
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[Drawing 6] 
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[Drawing 9] 
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[Drawing 10] 
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[Drawing 11] 




[Drawing 13] 
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[Drawing 12] 




[Drawing 14] 
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